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Crystal structures and properties of bis(benzothiazolyl)methane derivatives (' Fac. of Sci. and
Tech., Hirosaki Univ., > Dept. of Mater. Sci. and Bioeng., Nagaoka Univ. of Tech.,* Grad. Sch.
of Sci. and Tech., Hirosaki Univ.) OXKanato Ohgaki,' Tomoyuki Toda,”> Masaaki Okazaki,’

Shun Ohta?®

Here, we report the crystal structures and the properties of bis(benzothiazolyl)methane
derivatives.? The single crystal X-ray diffraction analysis of 1 exhibited that the enamine
tautomers are continuously stacked via the n-m interactions among benzothiazole rings (Fig.
Ic). The crystals of 1 showed green emission under 450 nm UV irradiation. When a
CH,Cly/ethanol solution of 2 was kept standing at room temperature in air, the formation of 3
was confirmed.(Fig. 1d). This presentation also reports the reactivities of 1 and 2 toward
TEMPO. Keywords : Benzothiazole; Single-crystal X-ray Diffraction Analysis; Fluorescence;
Radical Reaction
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1) Ohta, S. et al. (a) Cryst. Growth Des. 2020, 20, 4046-4053; (b) Inorg. Chem. 2022, 61, 19890—19898.
2) (a) Avendano, C. et al. Heterocycles 1989, 29, 165—-180. (b) Florio, S. et al. Heterocycles 1986, 24,
2215-2218.
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Thermal analysis and crystal structure analysis of solid solution formed by chiral maleimide-
furan adduct ('School of Engineering Science, Osaka University, *Graduate School of
Engineering Science, Osaka University) ORei Kobayashi,' Ryusei Oketani,” Ichiro Hisaki?

Crystallization-induced deracemization has attracted attention as a resolution method of
extracting enantiopure crystals from racemate by converting an enantiomer to the other
enantiomer. Although the conditions under which it can be applied are understood, the driving
force to convert a suspension consisting of a racemic mixture to enantiopure is unclear. We
hypothesized that the driving force is a change to a thermodynamic equilibrium state. We
focused on a partial solid solution, in which the composition of the crystalline phase is expected
to converge to the solid solubility limit. Herein, we synthesized the chiral maleimide-furan
adduct 1, which has been reported that the deracemization converged to 49%ee', constructed a
melting point phase diagram, and analyzed the crystal structures at various compositions. We
will discuss details of crystal structures and solid state landscape based on the phase diagram.
Keywords : Chirality; Deracemization,; Solid Solution
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(1) Uemura, N.; Toyoda, S.; Shimizu, W.; Yoshida, Y.; Mino, T.; Sakamoto, Symmetry 2020, 12, 910.

temperatures for the second peak.
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Structural transition behavior of axially chiral naphthamide derivative from racemic compound
to conglomerate (!School of Engineering Science, Osaka University, *Graduate School of
Engineering Science, Osaka University) OSaki Ikeda,' Ryusei Oketani,? Ichiro Hisaki?

Chiral crystal is a promising material class for applications such as circularly polarized light
emission materials and nonlinear optical materials. The purpose of the study is to develop a
novel method for preparing chiral crystals through structural transition. Herein, we investigated
crystallization and structural transition behavior of axially chiral naphthamide derivative 1.
Powder crystals of the racemic compound underwent a structural transition to conglomerate
crystals upon heating, as confirmed by PXRD measurements. The time course of the structural
transition was quantitatively analyzed, and the rate constant was calculated based on Avrami
plot. The single-crystal-to-single-crystal nature of the transition was characterized using
differential interference contrast microscopy and SCXRD.

Keywords : Chirality; Structural transition; Axial chirality; racemic compound; conglomerate
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Figure 1. Molecular

structure of 1.
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Figure 2. Time course of PXRD patterns for achiral crystals of ~ Figure 3. Time course of molar ratio of
1at 90 °C. «a-Alumina was used as internal standard. conglomerate upon the transition at (e) 90 °C,
(m) 85°C, (A) 80 °C, and (%) 75 °C.
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Synthesis, crystal structure and fluorescence behavior under high pressure of butadiyne-
modified chrysene derivative (!Graduate School of Engineering Science, Osaka University) O

Ryoya Kamiyama', Kaisei Niibori!, Yuki Nakamoto!, Tomoko Kagayama', Ryusei Oketani', Ichiro
Hisaki!

The physical properties of m-conjugated molecules can be tuned by applying pressure that
causes shrinkage of intermolecular distances. For example, the conductivity of phenanthrene
increases due to the increase interorbital interactions . However, it is a challenge to maintain
these physical properties under ambient pressure because these changes are reversible. To keep
the physical properties, the structure needs to be maintained after pressure release. In this study,
we designed, synthesized, and crystalized a chrysene derivative 1 with butadiynyl side chains
for the purpose of immobilizing the crystal structure through topochemical polymerization
under high pressure. Fluorescence spectra for single crystals of 1 under high pressure was
measured using diamond anvil cell. As a result, the red-shift of fluorescence band was observed.
In this presentation, we will discuss the synthesis, crystal structure, and solid-state fluorescence
behavior under high pressure in detail.

Keywords : diamond anvil cell, nw-conjugated compound, high pressure, crystal structure,
optical property
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D SR I AN L D EFEMEE O E B E
BEL, 7 ) BRIV UEREEALR
FHER 1 2RE L, AL ORMEE T
(Figure la), ¥ A Y& K7 ENLELEZHNT
1 OFEBIZIENZEIIN LR 6 g AT hv W w m ™
EE LT \& =5, Ejj?ﬁi%i][]“q"é 2 LEgiaT Figure 1. (a) Tarv:::nz:rmnpound 1 in this
ﬁ%i?i{%ﬁéy/\?ﬁ;jﬁﬁﬁf jibgcfj\gj;%u‘l: “ICb;; stl:q(}/. (tt)).tﬂuoregcence st;))_ect:a of 3 ir;1 f[h;'

N = =] = N solid state under ambient an i
I ST 5, pressure { 4o =365 nm) g
[1] Shim, J. H. et al., Phys. Chem. Chem. Phys. 2016, 18, 13888.
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Synthesis of a Two-Dimensional Covalent Organic Framework Using a One-Pot 9,10-
Disilatriptycene Skeleton Construction Reaction (!CLS, Science Tokyo, *Sch. Mater. Chem.
Tech., Science Tokyo, >ASMat, Science Tokyo) ONana Yamahara,'>* Makoto Ogura,' Yoshiaki
Shoji,"*? Takanori Fukushima'??

Covalent organic frameworks (COFs) with a microporous structure have attracted attention
in terms of, for example, separation, storage, and catalytic applications. We recently discovered
a new reaction that allows for one-pot, high-yield construction of a 9,10-disilatriptycene
skeleton from a silyl-substituted benzene derivative. Using this reaction, we have investigated
the synthesis of a two-dimensional COF with a microporous honeycomb structure. In this
presentation, we will report the results of the above experiments.

Keywords: Covalent organic framework; Two-dimensional material; Microporosity; 9,10-
Disilatriptycene; Honeycomb lattice
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MR E B LT, SRR T aXIfEEN b5 9,10-07 T N ST UE
¥ T Ry R OEICE CHRE TE 2N E WS Lz, ZoKISEFRIFA LT,
A FBIRADNZ T BFEA OB TARIE A S U2 H kot COF D& kA et L7z
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[1] (a) D. W. Burke, Z. Jiang, A. G. Livingston, W. R. Dichtel, Adv. Mater. 2024, 36, 2300525.
(b) R.-R. Liang, S.-Y. Jiang, R.-H. A, X. Zhao, Chem. Soc. Rev. 2020, 49, 3920.
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Electronic State Modulation in TTF-Based Covalent Organic
Framework based on Band-Filling Engineering

(Graduate School of Science, Kyoto University) oXinyu Li,! Yukihiro Yoshida,! Soichiro
Yasaka,' Mitsuhiko Maesato' and Hiroshi Kitagawa'
Keywords: Covalent organic frameworks, Charge-transfer, Band-filling control

Charge-transfer (CT) molecular solids, as important electroactive organic materials, have
drawn much attention for their potential application various electronic devices. However, the
composition of constituent molecules often affects the aggregation structure,' which leads to
the difficulty in controlling the electronic state. In this study, we implemented the incorporation
of an electron acceptor, 7,7,8,8-tetracyanoquinodimethane (TCNQ), into the pore of an
electron-donating tetrathiafulvalene (TTF)-based covalent organic framework (COF) with
various doping ratios. Optical, transport, and magnetic measurements confirmed the success of
band-filling control, i.e., the control of the Fermi level while keeping the n-stacking structure
of TTF-COF.

TTF-COF was synthesized by an acid-catalyzed Schiff-base condensation reaction
between 2,3,6,7-tetra(4-formylphenyl)-TTF with p-phenylenediamine under solvothermal
conditions.”? TCNQ-doping was performed by immersing polycrystalline TTF-COF in CH,Cl,
solution with different concentrations of TCNQ. Raman and FT-IR spectra of TCNQx@TTF-
COF prepared with different nominal ratio. And the x value increased with increasing the
nominal ratio and eventually saturated at approximately 0.66.** Thermal conductivity and
susceptibility gradually increase to 6.69 x 10* S cm'and 3.38 x 10*emu mol ™', respectively,
as the nominal TCNQ ratio increases, while exhibiting semiconducting and Pauli-like
paramagnetic behavior.
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foros o o eﬁ%
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TTF-COF TCNQx@TTF-COF

1) G. Saito and Y. Yoshida, Bull. Chem. Soc. Jpn., 2008, 80, 1-137. 2) S. L. Cai et al., Chem. Sci., 2014,
5,4693-4700. 3) R. Bozio et al., J. Chem. Phys., 1979, 71, 2282-2293. 4) J. S. Chappell et al., J. Am.
Chem. Soc., 1981, 103, 2442-2443.
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Investigation of the synthesis and properties of novel dipolar trypticene derivatives (!Graduate

School of Chemical Science and Engineering, Hokkaido University, >WPI-ICReDD, Hokkaido
University) (OHikaru Yamamoto,'! Mingoo Jin?

Triptycene, a highly symmetrical propeller-shaped molecule with a rigid framework, has
been utilized in various fields as a component of molecular machines and supramolecular
assemblies.!? Although numerous triptycene derivatives have been synthesized, there are very
few reports on the dipole-containing triptycenes. * In this study, we focus on the synthesis of
novel triptycene derivatives possessing fluorine atoms as dipole and investigate their crystal
structures and physical properties. In this presentation, we will describe a comparative analysis
of the crystal structures and thermal properties of dipolar and non-dipolar triptycene derivatives,
highlighting the influence of fluorine dipoles on the solid-state properties of triptycene.

Keywords : Organic crystal; Organic molecule; Triptycene
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@ This work: Synthesis and Physical Properties of Dipolar Triptycene with Fluorine

~non—dipolar 1~ ~dipolar 1~ ~non—dipolar 2~ ~dipolar 2~

1) Gu, M.-]J.; Wang, Y.-F.; Han, Y.; Chen, C.-F. Org. Biomol. Chem. 2021, 19, 10047-10067.
2) Ishiwari, F.; Shoji, Y.; Martin, C. J.; Fukushima, T. Polym. J. 2024, 1-28.
3) Charushin, V. N. et al., Mendeleev Commun. 2005, 15, 45-46.
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Crystal Structures and Solid State Photophysical Properties of Donor-Acceptor Type Molecules
Possessing Trialkylsilyl Groups ('Graduate School of Chemical Sciences and Engineering,
Hokkaido University, >WPI-ICReDD, Hokkaido University, 3Graduate School of Engineering,
Hokkaido University) OTakeharu Yonezawa,' Mingoo Jin,? Hajime Ito*?

In organic crystals, trialkylsilyl groups are utilized as spacers to modify their molecular
arrangement. Moreover, it is suggested that the photophysical properties in the solid state can
be modulated by fine-tuning of the arrangement of donor-acceptor (D-A) type molecules. In
this study, we introduced various trialkylsilyl groups at the edge of these molecules to obtain
the different crystal structures as well as the photophysical properties. We adopted thiophene
and pentafluorobenzene as the donor and the acceptor and synthesized four molecules (R=H;
1, R=TMS; 2, R=TBS; 3, R=TIPS; 4) (see the figure below). We found that the four molecules
showed different arrangements in crystals. In addition, we observed that the excitation and
emission spectra of the four crystals differed as well as the photoluminescence quantum yields.
Keywords : Organic Crystals; D-A molecules, Steric Effect; n—r interactions; Organosilane
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1) Anthony, J. E.; Brooks, J. S.; Eaton, D. L.; Parkin, S. R. J. Am. Chem. Soc. 2001, 123, 9482-9483.
2) Yamada, S.; Mitsuda, A.; Miyano, K.; Tanaka, T.; Morita, M.; Agou, T.; Kubota, T.; Konno, T. ACS
Omega 2018, 3,9105-9113.
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By wavelength-selective infrared radiation during recrystallization, we have been able to
control the interactions between molecules and regulate different crystal polymorphs.
(!Graduate School of Engineering, Osaka University, 2NGK INSULATORS) O Norimitsu
Tohnai' , Yoshio Kondo?

Polymorphism control is a critical process in the development of pharmaceuticals and
functional materials. In the case of pharmaceuticals, different polymorphs can lead to
alterations in properties such as solubility and stability, which can significantly impact the
bioavailability of drugs. Typically, polymorphism is managed by altering factors such as the
solvent, temperature, rate, and recrystallization method during the process. In this study, we
developed a wavelength-selective infrared radiation device using metamaterials and
successfully controlled the polymorphism of active pharmaceutical ingredients (APIs) by
irradiating specific wavelengths of infrared during recrystallization. Small and medium organic
molecules aggregate through non-covalent bonds such as van der Waals forces, hydrogen bonds,
and n-7 interactions between molecules, and crystals are constructed hierarchically. Infrared
radiation has been shown to directly excite the vibration of functional groups involved in
intermolecular interactions, thereby inhibiting the formation of specific bonds. Additionally,
these molecules are solvated in their solutions, and selective desolvation can be promoted by
infrared radiation. These effects can be utilized to control crystal polymorphism. In this
presentation, we will discuss the control of crystal polymorphism of active pharmaceutical
ingredients, including ritonavir and febuxostat.

Keywords : polymorphs, wavelength-selective infrared radiation
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Construction of fluorescent porous organic salts composed of highly fluorinated
triphenylmethylamines and 1,8-anthracenedisulfonic acid for PFAS detection (Graduate
School of Engineering, Osaka University) OSoki Nakajima, Shotaro Nakamura, Norimitsu
Tohnai

Among organic fluorine compounds, particular attention has been drawn to perfluoroalkyl
substances (PFAS) due to concerns regarding their toxicity and environmental impact.
Therefore, the development of easy detection methods for these PFAS is highly demanded.

We have previously reported porous organic salts (POSs) with high inclusion ability and
guest-responsive fluorescence properties. The POSs were constructed by self-assembly of
supramolecular clusters formed by combining triphenylmethylamine (TPMA) and 1,8-
anthracenedisulphonic acid (1,8-ADS). In this study, we focus on the specific interaction
between fluorine atoms. The POSs with perfluorinated environment were constructed by
combining TPMA-nF (n=1, 2, 3 ) and 1,8-ADS. Here we report the potential for detection of
PFAS using fluorinated POSs.

Keywords : Porous Organic Salts, Supramolecule, PFAS, Fluorescence
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1) T. Hinoue, M. Miyata, I. Hisaki, N. Tohnai, Angew. Chem., Int. Ed., 2011, 51,155-158.
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The gas adsorption properties and porosity evaluation of organic ion crystals consisting of

fluoride anions (‘Faculty of Science, Tohoku University,) O Shunsuke Tanzawa,! Ryojun
Toyoda,' Ryota Sakamoto,! Shinya Takaishi'

Porous materials like MOFs, COFs, and HOFs have been extensively studied. Although
these materials exhibit high specific surface areas, the structures of their constituent parts are
restricted to preserve the pores within the framework. In this study, the ionic crystal composed
of a fluorinated organic anion with CF; groups enabling gas adsorption" was synthesized and
evaluated for porosity via structural and gas adsorption analyses. Crystals synthesized via
liquid-liquid diffusion formed discontinuous voids through single-crystal-to-single-crystal
transition after solvent removal. CO, adsorption at 195 K revealed experimental values
consistent with the calculated void volume.

Keywords : Ionic Crystals; Porous Materials
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1) Angew Chem Int Ed, 2019, 58, 16873—-16877.

© The Chemical Society of Japan - [F12105-2am-11 -



[F]12105-2am-12 BA{bE4 B1055SE2 (2025)

EFRILAMRICL D) S RBARDREABRA v TF LT
(RABET) O/NE A BT - 4% Fisk - W8 i—Hp

Luminescence switching of tetranuclear copper(I)—pyrazolate complexes through a remote
steric control ('Graduate School of Engineering, Kyoto University) O Kyoko Koshiba,
Kazunori Sugiyasu, Yuichiro Watanabe

Luminescent multinuclear metal complexes have been studied intensely for their attractive
optical properties induced by metallophilic interactions. These optical properties strongly
correlate with their multinuclear complex structure formed by metal ions. In this study, we
develop luminescent tetranuclear copper(I) complex systems with emissions whose colors can
be changed by the conformation of propyl substituents of pyrazole ligands and positions of Cus
core ions (Cu4(n-Pr-pz)s). By tuning extrinsic physical and chemical stimuli (i.e. heat, and
solvent vapor treatment), polymorphs of Cu4(n-Pr-pz)s with different luminescent
wavelengths emerge that allow emission switching behavior from blue (Aem = 480 nm) to
yellow (Aem = 550 nm).

Keywords : conformational polymorphism, stimuli-responsiveness, vapochromism;
luminescent material; metallophilic interaction
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Fig. 1 Molecular design and the PL spectrum changes of Cu4(n-Pr-pz)4 induced by external stimuli

1) P. C. Ford et al., Chem. Rev. 1999, 99,3625. 2) K. Fujisawa et al., Inorg. Chim. Acta, 2010, 363, 2977,
H. V. R. Dias, M.A. Omary et al., Dalton Trans., 2019.48, 14979; Y. Watanabe et al. J. Am. Chem. Soc.
2022, 144 (23), 10186
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Selective collection of organic molecules with crystals of a tetranuclear zinc complex ligated
by 2,2'-thiodiphenol derivative and 1-pyrenecarboxylic acid (Graduate School of Engineering,
Tohoku University) O Yui Shimokawara, Keisuke Hara, Reon Sato, Naoya Morohashi,
Tetsutaro Hattori

For the establishment of separation method for organic compounds with low environmental
load, the development of separation materials that can efficiently and selectively collect target
molecules has been desired. We previously reported the selective inclusion method of organic
molecules with crystals of p-fert-butylthiacalix[4]arene (TCA).! To expand guest-scope, we
have also studied the development of metal complex type host ligated by 2,2'-thiodiphenol
derivative (H>L) having partial structure of TCA. In this study, we try the selective inclusion
of organic molecules using the guest recognition space in the crystals of a tetranuclear zinc
complex ligated by HoL and 1-pyrenecarboxylic acid. Treatment of tetranuclear zinc complex
1, which was prepared by the reaction of HyL and Zn(OAc),-2H»0, with 1-pyrenecarboxylic
acid affords complex 2 having wide-space in the crystal. By the combination of the simulation
for the structure of inclusion crystals with guest and the experimental evaluation of the
inclusion ability, it was found that the crystal of 2 can selectively include several guest
molecules in the presence of similar structural compounds.

Keywords : Host crystal, Metal complex
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1) N. Morohashi, T. Hattori, J. Inclusion Phenom. Macrocyclic Chem. 2018, 90, 261.
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Polarized light dependence of photothermally resonated natural vibration of Solvent Green 3
crystals (‘Graduate School of Advanced Science and Engineering, Waseda University,
2Organization for Nano & Life Innovation, Waseda University) O Shodai Hasebe,' Yuki
Hagiwara,” Toru Asahi,"* Hideko Koshima®

Photomechanical crystals have been expected to be applicable to light-fueled actuators and
soft robots.'™ Crystals of Solvent Green 3 (1) exhibit high-speed, significant oscillation by
broad-wavelength unpolarized light from UV to visible, and near infrared.” In this work, we
observed oscillation of crystal 1 upon linearly polarized 375-nm UV light; it oscillated with
different displacements depending on the polarization direction. Upon linearly polarized 638-
nm visible light irradiation, the crystal oscillation exhibited a different polarization direction
dependence than under UV light. The polarization direction dependence of the oscillation could
be attributed to the polarization dependence of the absorbance of the crystal derived from the
direction of the transition dipole moments.

Keywords : Solvent Green 3; Photomechanical crystals; Crystal oscillators; Photothermally
resonated natural vibration, Linearly polarized light
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1) Mechanically Responsive Materials for Soft Robotics; Koshima, H., Ed.; Wiley-VCH: Weinheim, 2020. 2) Y.
Hagiwara, T. Taniguchi, T. Asahi, H. Koshima, J. Mater. Chem. C 2020, 8, 4876—4884. 3) S. Hasebe, Y. Hagiwara,
J. Komiya, M. Ryu, H. Fujisawa, J. Morikawa, T. Katayama, D. Yamanaka, A. Furube, H. Sato, T. Asahi, H. Koshima,
J. Am. Chem. Soc. 2021, 143, 8866—8877. 4) Y. Hagiwara, S. Hasebe, H. Fujisawa, J. Morikawa, T. Asahi, H

Koshima, Nat. Commun. 2023, 14, 1354. 5) S. Hasebe, Y. Hagiwara, T. Goto, T. Ryu, T. Ehara, T. Ogawa, K. Miyata,
K. Onda, R. Morioka, J. Morikawa, T. Asahi, H. Koshima Adv. Funct. Mater. 2024, 34, 2410671.
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